11C-NMSP/ 18F-FDG microPET to monitor neural stem cell transplantation in a rat model of traumatic brain injury.
To investigate whether (11)C-N-methylspiperone ((11)C-NMSP) microPET could be used for imaging neural stem cells (NSCs) transplantation in a rat model of traumatic brain injury. NSCs were induced to express dopamine receptor type 2 (DRD(2)), then confirmed by RT-PCR, Western blotting and immunocytochemistry. Eighteen rats were subjected to focal traumatic brain injury in the right parietal lobe and then assigned randomly to the transplantation group and the control group. NSCs labeled with 5-bromo-2-deoxyuridine (BrdU) were transplanted into the cerebral lesion of the transplantation group. MicroPET scan using (11)C-NMSP and (18)F-FDG were performed to detect the DRD(2) expression of transplanted NSCs and the regional glucose metabolism in the cerebral lesion, respectively. Behavioral neurological function of rats were also tested. Histological analysis identified viable NSCs. Western blotting and immunofluorescence showed high level of NSCs-induced DRD(2) expression. Immunostaining demonstrated high levels of survived BrdU+ and DRD(2)+ donor cells in the cerebral lesion 2 weeks after transplantation. The lesion-to-normal contralateral ratio (L/N ratio) of (11)C-NMSP in the cerebral lesion decreased significantly from 97% to 68% after injury and increased dramatically to 137% 1 day after the transplantation and then decreased gradually. Glucose metabolism showed a decrease of 35% in the cerebral lesion 1 day after injury and recovered to 87% 2 weeks after transplantation. The behavioral neurological function of the transplantation group was significantly improved compared with the control group. This study verified that (11)C-NMSP microPET can be used to assess the NSCs-induced DRD(2) expression in rat model.